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(54) MOVING IMAGE DECODER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To process plural MPEG 
data streams with a single MPEG(moving picture image 
coding expert group) hardware decoder. 
SOLUTION: A system decoder 10 processing an MPEG 
data stream is provided with plural packet buffers 11-0, 
1 1-1,... and a function of controlling an output of data 
stored in the packet buffers synchronously with a 
system time clock supplied from an STC(system time 
clock) module 18. Then a video decoder 13 is provided 
with plural record information registers 14-0, 14-1,... 
storing plural sets of decode information corresponding 
to plural data streams respectively and plural data 
buffers (FIFO) storing data of decode object to process 
plural moving image data streams with a single hardware 
decoder. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A system decoder which is provided with the following and characterized by enabling it 
to treat two or more video data streams with a single hardware resource. 
Two or more packet buffers which store two or more video packets individually, respectively. 
A means which carries out the output control of the data stored in two or more of these packet 
buffers synchronizing with a signal supplied from the exterior. 

A means to notify a state of two or more above-mentioned packet buffers outside. 

[Claim 2]The system decoder with a means to identify stream ID contained in a system stream, 
and to determine a storage location packet buffer according to claim 1. 
[Claim 3]The system decoder with a means which carries out updating control of the 
synchronous data contained in a data stream corresponding to two or more packet buffers of 
each according to claim 1. 

[Claim 4]The system decoder according to claim 1 which builds in two or more FIFO buffers 
which constitute two or more packet buffers, an STC counter for synchronous control provided 
corresponding to this FIFO buffer, and a control register which manages data of the above- 
mentioned FIFO buffer. 

[Claim 5]Two or more registers which store individually two or more sets of decode information 
corresponding to each data stream for decoding two or more video data streams, respectively 
are built in, A video decoder characterized by enabling it to perform reproduction of two or more 
video data streams with a single hardware resource. 

[Claim 6]A video decoder which is provided with the following and characterized by enabling it to 
perform reproduction of two or more video data streams with a single hardware resource. 
Two or more registers which store individually two or more sets of decode information 
corresponding to each data stream for decoding two or more video data streams, respectively. 
A FIFO buffer which stores data which is provided corresponding to this register and serves as a 
candidate for decoding, respectively. 

A decoder main part which decodes data stored in a FIFO buffer [ / based on decode 
information which chose one of the above-mentioned registers, and was stored in the register 
concerned ]. 

[Claim 7]A video decoding device which is provided with the following and characterized by two 
or more video data streams being renewable in real time with a single hardware resource. 
A system decoder with two or more memory measures which store two or more video data 
streams individually, respectively. 

A video decoder with two or more memory measures which store individually two or more sets of 
decode information for reproducing two or more video data streams stored in a memory measure 
of this system decoder, respectively. 

[Claim 8]An MPEG decoder comprising: 

A system decoder with two or more memory measures which store individually two or more 
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video data streams containing sound data, respectively. 

A video decoder with two or more memory measures which store individually two or more sets of 
decode information for reproducing two or more video data streams stored in a memory measure 
of this system decoder, respectively. 

An operating buffer with which decoding including frame data processing of this video decoder is 
presented. 

A sound buffer and a sound decoder which carry out the reproducing output of the sound data in 
the above-mentioned data stream synchronizing with video. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the video decoding device which enabled 
realization of the regenerative function of two or more sorts of video data streams (for example, 
MPEG system stream) with the single hardware resource. 
[0002] 

[Description of the Prior Art]Real Magic made from SIGMA DESIGNS is one of typical things of 
the MPEG hardware decoder for reproducing the dynamic image data compressed by MPEG. The 
performance of this hardware decoder can decode the color video of 352x240 dot size at the 
rate of 30fps (frame per second). 

[0003]However, in the above-mentioned conventional hardware decoder, a renewable MPEG data 
stream is restricted to one (1), and two or more MPEG data streams cannot be reproduced. 
Therefore, if it is going to reproduce two or more MPEG data streams, the MPEG hardware 
decoder which became independent to two or more MPEG data streams of each treated 
simultaneously will be needed, and various inconvenience, such as enlargement of complicated- 
izing of composition and a device and a steep rise of cost, will be caused. 
[0004] 

[Problem(s) to be Solved by the Invention]As described above, the conventional hardware 
decoder, If a renewable MPEG data stream tends to reproduce two or more MPEG data streams 
from being limited to one and being unable to reproduce two or more MPEG streams, The MPEG 
hardware decoder which became independent to two or more MPEG data streams of each 
treated simultaneously was needed, and there was a problem of causing various inconvenience, 
such as enlargement of complicated-izing of composition and a device and a steep rise of cost. 
[0005]This invention was made in view of the above-mentioned actual condition, and prepares 
two or more sets of buffers for making refreshable two or more MPEG data streams for the 
inside of a hardware decoder, It aims at providing the video decoding device which enabled it to 
treat two or more video data streams with a single hardware resource. 
[0006] 

[Means for Solving the Problem]This invention inside a system decoder provided in an MPEG 
hardware decoder, Provide a packet buffer which stores two or more video packets, and inside a 
video decoder, Two or more registers which store decode information for decoding two or more 
video streams are provided, and it enabled it to reproduce reproduction of two or more MPEG 
system streams containing a sound with one hardware resource. 

[0007]Namely, two or more packet buffers which store two or more video packets in a system 
decoder in which this invention treats a video data stream individually, respectively, A means 
which carries out the output control of the data stored in two or more of these packet buffers 
synchronizing with a signal supplied from the exterior, A means to notify a state of two or more 
above-mentioned packet buffers outside is provided, and it enabled it to treat two or more video 
data streams by a single system decoder. 

[0008]This invention builds in two or more registers which store individually two or more sets of 
decode information corresponding to each data stream for decoding two or more video data 



http://www4.ipdl.inpit.gojp/cgi^ 2008/03/14 



JP,09-093577.A [DETAILED DESCRIPTION] 



2/9 s<— V 



streams in a video decoder treating a video data stream, respectively, It enabled it to perform 
reproduction of two or more video data streams by a single video decoder. 
[0009]Two or more registers which store individually two or more sets of decode information 
corresponding to each data stream for this invention to decode two or more video data streams 
to a video decoder treating a video data stream, respectively, Two or more FIFO buffers which 
store data which is provided corresponding to this register and serves as a candidate for 
decoding, respectively, Choose one of the above-mentioned registers, and a decoder main part 
which decodes data stored in a FIFO buffer [ / based on decode information stored in the 
register concerned ] is provided. It enabled it to perform reproduction of two or more video data 
streams by a single video decoder. 

[0010] A system decoder in which this invention has two or more memory measures which store 
two or more video data streams individually, respectively in a video decoding device which 
reproduces a video data stream, A video decoder with two or more memory measures which 
store individually two or more sets of decode information for reproducing two or more video data 
streams stored in a memory measure of this system decoder, respectively is provided, Two or 
more video data streams are renewable in real time with a single hardware resource. 
[001 1]A system decoder in which this invention has two or more memory measures which store 
individually two or more video data streams containing sound data, respectively, A video decoder 
with two or more memory measures which store individually two or more sets of decode 
information for reproducing two or more video data streams stored in a memory measure of this 
system decoder, respectively, It is characterized by an MPEG decoder possessing an operating 
buffer with which decoding including frame data processing of this video decoder is presented, a 
sound buffer which carries out the reproducing output of the sound data in the above-mentioned 
data stream synchronizing with video, and a sound decoder. 
[0012] 

[Embodiment of the Invention]With reference to drawings, one embodiment of this invention is 
described below. Drawing 1 is a block diagram showing the composition of the MPEG hardware 
decoder by one embodiment of this invention, and drawing 2 is a block diagram showing the 
composition of the MPEG decoding system using the MPEG hardware decoder shown in drawing 
1. 

[0013]The MPEG hardware decoder by one embodiment of this invention shown in drawing 1 , 
The system decoder 10 treating an MPEG data stream [ two or more (here, referred to as four 
(4)) ], The video decoder 13 which decodes individually four MPEG data streams (4) received 
from this system decoder 10, respectively, The buffer 15 for decoding which this video decoder 
13 uses for the memory of the frame data of I picture, P picture, etc., etc. in a decoding process, 
The audio buffer 16 which stores temporarily the audio information which accompanies the video 
in an MPEG data stream, The audio decoder 17 for carrying out the reproducing output of the 
data stored in this audio buffer 16 and the STC (system time clock) module 18 for taking a 
reproductive synchronization are constituted as main elements. 

[0014]The system decoder 10 which makes the component of the above-mentioned MPEG 
hardware decoder, the video decoder 13, and the audio buffer 16 are connected via the 
dedicated bus 102 inside a system, respectively. 

[0015]The clock (system time clock) outputted from STC18 via the track 106 is supplied to the 
system decoder 10, the video decoder 13, and the audio decoder 17. 

[0016]Each MPEG data of a maximum of four MPEG data streams (4) read from CD drive 24 
shown in drawing 2 is supplied to the system decoder 10 by a packet unit via the system bath 
100. 

[0017]The system decoder 10 outputs an interrupt signal to the interruption controller 21 shown 
in drawing 2 via the signal wire 101. A stream selection signal (0-3) is outputted to the video 
decoder 13 via the signal wire 108. 

[0018]Similarly the video decoder 13 sends out a frame identification signal (0-3) to the display 
controller (VGA) 28 via the signal wire 109 while sending out frame data to the display controller 
(VGA) 28 shown in drawing 2 via the internal dedicated bus 105. 

[0019]Via the internal dedicated bus 103, the video decoder 13 carries out the light of the frame 
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data of I picture in a decoding process, P picture, etc. to the buffer 15 for decoding, and leads it. 
The buffer 15 for decoding can store a maximum of eight frame data here. 
[0020]The audio decoder 17 sends out the analog audio signal in sync with video to the audio 
amplifier (AMP) 26 shown in drawing 2 via the signal wire 107. Inside [ above-mentioned ] the 
system decoder 10, Via the above-mentioned system bath 100. A maximum of four sorts read 
from CD drive 24 shown in drawing 2 . While packet buffer 1 1-0,1 1-1 by four FIFO structures of 
storing individually each MPEG data of (four MPEG data streams) for every stream per video 
packet, respectively, and 1 1-2,1 1-3 are provided, The packet buffer status register 10A shown in 
four STC counter 12-0,12-1, 12-2,12-3, and drawing 3 along with this packet buffer 1 1-0,1 1-1 
and 1 1-2,1 1-3 is formed. 

[0021]. As [ show / in the inside of the above-mentioned system decoder 10 / at drawing 4 (a) - 
(e) ] The control register 10B for generating various kinds of control information, such as status 
register information, decoding register information, registration ID acquisition register 
information, ID registration register information, and ID deletion register information, is formed. 
[0022]Inside [ above-mentioned ] the video decoder 13, While four record information register 14 
-0,14-1 which stores individually four decode information (4) corresponding to each data stream 
for decoding four MPEG data streams (4), respectively, respectively, and 14-2,14-3 are provided, 
The data buffer (FIFO) of FIFO structure which stores the data which serves as a candidate for 
decoding for every data stream, respectively is provided. 

r0023] Drawing 2 is a block diagram containing the MPEG hardware decoder shown in above- 
mentioned drawing 1 showing the composition of an MPEG decoding system, and the numerals 
25 in a figure are the MPEG hardware decoders shown in drawing 1 here. 

[0024]In drawing 2 , 20 is CPU which manages control of the MPEG decoding whole system, and 
various control information as shown in drawing 4 between the system decoders 10 here is 
accessed, Each control of a driver s as shown in driver control management's as shown in 
drawing 5 and drawing 6's , and drawing 8 stream multiplexer processing is managed. 
[0025]21 is an interruption controller which generates interruption to CPU20 according to the 
interrupt request signal received via the interrupt request signal wire 101, The interrupt request 
signal received from the system decoder 10 of the MPEG hardware decoder 25 shown in above- 
mentioned drawing 1 here, And according to SCSI interface 23 mentioned later and the interrupt 
request signal received from the display controller (VGA) 28 grade, interruption is generated to 
CPU20. 

[0026]22 is RAM in which the storing region of the various programs executed by CPU20, 
workspace, etc. are formed, Here, a stream registration array data field (DA) as shown in drawing 
7_which the stream multiplexer driver (DRV) and the stream multiplexer driver (DRV) concerned 
for performing processing as shown in drawing 6 and drawing 8 use is provided. 
[0027]23 is a SCSI interface and sends out here the MPEG data which led from CD drive 24 
under control of CPU20 to the MPEG hardware decoder 25 via the system bath 100. 
[0028]Two or more MPEG data streams with video stream ID from which 24 is the CD drive 
connected to SCSI interface 23 via the SCSI cable 110, and each differs here shall be stored. 
[0029]As 25 is an MPEG hardware decoder of composition of being shown in above-mentioned 
drawing 1 and mentioned above, Four packet buffer 11 -0,11-1 which stores an MPEG data 
stream individually, respectively, and the system decoder 10 which built in 1 1-2,1 1-3, It has the 
video decoder 13 which similarly built in four record information register 14 -0,14-1 and 14-2,14- 
3, and two or more MPEG data streams are considered as composition renewable in real time 
with the single hardware resource. 

[0030]26 is an audio amplifier (AMP) which inputs the analog audio signal outputted from the 
audio decoder 17 provided in the MPEG hardware decoder 25 via the signal wire 107, and carries 
out audio amplification. 27 is a loudspeaker which outputs the sound (sound) of an audio 
frequency belt according to the analog audio signal outputted from the audio amplifier (AMP) 26. 
[0031 ]28 is a display controller (VGA) which performs display control under control of CPU20, 
and carries out display output control of the display screen according to the frame data 
generated from the MPEG hardware decoder 25 or a software decoder here. 
[0032]29 is a monitor which uses various kinds of display screen information as a visible image, 
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and carries out a display output under the display control of the display controller (VGA) 28, and 
carries out the display output of the display screen according to the frame data generated from 
the MPEG hardware decoder 25 or a software decoder here. 

[0033]Each system component of above-mentioned CPU20 and the interruption controller 21, 
RAM22, SCSI interface 23. the MPEG hardware decoder 25, and display controller (VGA) 28 
grade via the system bath 100 with an address and a data line. It is connected mutually. 
[0034]Via the interrupt request signal wire 101, from SCSI interface 23, the MPEG hardware 
decoder 25, and display controller (VGA) 28 grade, the interruption controller 21 receives an 
interrupt signal and sends out an interrupt signal to CPU20 via the interrupt request signal wire 
113. 

[0035]The MPEG hardware decoder 25 sends out frame data and a frame identification signal (0- 
3) to the display controller (VGA) 28 via the dedicated bus 105 and the signal wire 115 inside a 
system. 

[0036]SCSI interface 23 inputs the MPEG data by which read access was carried out via the 
SCSI cable 110 from CD drive 24, and sends it out on the system bath 100 under control of 
CPU20. The MPEG data sent out on this system bath 100 is sent out to the MPEG hardware 
decoder 25, and is decoded, or is decoded by the software decoder, and is sent out to the 
display controller (VGA) 28. 

r0037] Drawing 3 is a figure showing the internal register array constitution of the packet buffer 
status register 10A provided in the system decoder 10 of the above-mentioned MPEG hardware 
decoder 25. Various kinds of control information shown in drawing 4 on the control register 10B 
with reference to the contents of this packet buffer status register 10A is generated. 
[0038]The register arrangement of this packet buffer status register 10A has four elements, and 
there is a field which writes in stream ID, operational mode, PTS offset, and a PTS initial value, 
respectively. 

[0039] Drawing 4 is a figure showing the data structure of each control information generated on 
the control register 10B in the above-mentioned system decoder 10, As a kind of register 
information which calls register information each control information generated on the control 
register 10B here, respectively, and can access CPU20, There are status register information, 
decoded control register information, acquisition register information of registration ID, ID 
registration register information, ID deletion register information, etc. 

[0040]the stream multiplexer driver (DRV) with which drawing 5 was placed on the above- 
mentioned RAM22 — control — dried cuttlefish — it is a flow chart which shows the control 
procedure of stream multiplexer processing with the decoder application of a sake. 
[0041] Drawing 6 is a flow chart which shows the procedure of the stream multiplexer processing 
performed by the stream multiplexer driver (DRV) placed on the above-mentioned RAM22. 
[0042] Drawing 7 is the figure which was placed on the above-mentioned RAM22 and in which 
showing the composition of the stream registration array data field (DA) of a stream multiplexer 
driver (DRV), and receives each four streams here, An array number (0-3), a file name, stream 
ID, and operational mode are registered, respectively. 

r0043] Drawing 8 is a flow chart which shows the flow of the interrupt handler in the above- 
mentioned stream multiplexer processing, It performs, whenever the interrupt request for 
notifying the empty (empty) state of packet buffer (FIFO buffer) 1 H (i = 0-3) generated from 
the system decoder 10 is received by CPU20. 

[0044]The figure in which drawing 9 shows the structure (a) of a system stream and the 
structure (b) of packed data, the figure in which drawing 10 shows the structure of a system 
header, and drawing 1 1 are the figures showing the structure of packet data. 
[0045]Here explains the operation in the embodiment of this invention with reference to each 
above-mentioned figure. In this embodiment, it is assumed that video stream ID contained in 
each differs as conditions for an MPEG system stream renewable by the MPEG hardware 
decoder 25. Since reproduction speed set renewal of each PTS offset to 10msec about four 
streams (4) which can be treated by the MPEG hardware decoder 25, it is set to 25fps in this 
embodiment. 

[0046]CPU20 accesses the various control register information shown in drawing 4 f rom the 
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system decoder 10. The system decoder 10 in the kind of control register information accessed 
from CPU20. The status register information which makes structure as shown in drawing 4 (a), 
the decoded control register information which makes structure as shown in the figure (b), There 
are acquisition register information of registration ID which makes structure as shown in the 
figure (c), ID registration register information which makes structure as shown in the figure (d), 
ID deletion register information which makes structure as shown in the figure (e), etc. On the 
control register 10B, each of these control register information is generated and is accessed 
because CPU20 specifies the internal address of the system decoder 10. 
[0047]Access of status register information among each above-mentioned control register 
information, When it is carried out by accessing "0x00", "0x01 ", "0x02", and "0x03" with the 
internal address of the system decoder 10 and "0x00" is accessed, When the status to the video 
stream set as the packet buffer 0 (11-0) is returned and "0x01" is accessed, When the status to 
the video stream set as the packet buffer 1 (11-1) is returned and "0x02" is accessed, When the 
status to the video stream set as the packet buffer 2 (1 1-2) is returned and "0x03" is accessed, 
the status to the video stream set as the packet buffer 3 (11-3) is returned. 
[0048]As shown in drawing 4 (a), there are operation status [A] FIFO empty(nil state of packet 
buffer 1 1-i) [B] FIFO full [(full state of packet buffer 1 1-i) C], stream ID [D], etc. in the item of 
status register information. 

[0049]Operation status [A] is status of stream ID, and "0x03" is set up at the time of "0x02" 
and Step (top delivery) at the time of "0x00" and Pause (pause) at the time of "0x01" and Stop 
(stop) at the time of Play (reproduction). 

[0050]FIFO empty [B] and FIFO full In the item of [C]. When applicable packet buffer (0-3) 11- 
0,1 1-1 and 1 1-2,1 1-3 are nil states (empty), "1" is set as FIFO empty [B], and when it is full 
state (full), "1 " is set as FIFOfull [C]. 

[0051]Access of decoded control register information is performed by accessing "0x04" with the 
internal address of the system decoder 10. As shown in drawing 4 (b), there are decoded control 
information [A] and stream ID [B] in the item of decoded control register information, and the 
same decoded control information as the operation status of status register information is 
specified as it to the stream specified by stream ID [B]. 

[0052]Access of the acquisition register information of registration ID is performed by accessing 
"0x05" with the internal address of the system decoder 10. as shown in drawing 4 (c) t there is 
four stream ID registered in the item of registration ID acquisition register information (a stream 
— ID — zero — [ — A — ] — a stream — ID — one — [ — B — ] — a stream — ID — two — 
[ — C — ] — a stream — ID — 3 [D]). "0x00" is set to stream ID which is not registered. 
[0053]Access of ID registration register information is performed by accessing "0x06" with the 
internal address of the system decoder 10. As shown in drawing 4 (d), there are an array number 
[B] and a registration ID value [A] in the item of ID registration register information, and 
registration ID is assigned to packet buffer 11-i shown with an array number [B]. 
[0054]Access of ID deletion register information is performed by accessing "0x07" with the 
internal address of the system decoder 10. As shown in drawing 4 (e) t there is an array number 
[A] in the item of ID deletion register information, and stream ID specified with this array number 
[A] is deleted. 

[0055]From CPU20, if ID registration of the system decoder 10 is carried out by ID registration 
register information, it will write in registration ID according to the array number specified as the 
packet buffer status register 10A shown in drawing 3 with the ID registration register. 
[0056]At this time, the code with which Stop (stop) is expressed as an initial value is written in 
the item of operational mode. And packet data with stream ID specified as the same packet 
buffer 11-i as the array number are stored. 

[0057]In this case, the system decoder 10 saves the PTS value which appears first in the packet 
information in the system stream to decode in the PTS initial value item in the packet buffer 
status register 10A of drawing 3 . 

[0058]The aggregate value of this PTS value and PTS offset that were saved, Next, when 
performing ID registration, if not equivalent as compared with the PTS value of the system 
stream to register, it will register as it is, and if equivalent, "10" (counted value for 10msec) will 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.i 2008/03/14 



JP,09-093577,A [DETAILED DESCRIPTION] 



6/9 ^— V 



be added to the PTS offset shown with the array number specified with the ID registration 
register. By comparing this applied value with other saved PTS values, if each is not equivalent, 
it saves in the PTS offset storing position shown in the array number of drawing 3 by considering 
that applied value as offset. If equivalent, the same operation as the above will be repeated. 
[0059]From CPU20, the system decoder 10 will write in the decoded control information 
specified as the item of the operational mode of the packet buffer status register 10A specified 
by stream ID, if decoded control register information is accessed. 

[0060]the decoded control information which can be specified here — Play: "0x01", Stop: 
"0x00", and Pause : There are four kinds of "0x02" and Step: "0x03." For example, if set as 
Play: "0x01" from Stop: "0x00", the system decoder 10 will start decoding of the stream as 
which operational mode was specified. 

[0061]When system stream data is inputted into the system decoder 10 via the system bath 100 
from CPU20, the system decoder 10, Stream ID of the packet data which divided the data 
concerned into the video packet and the audio packet, and were divided into the video packet is 
compared with the stream ID item of the packet buffer status register 10A shown in drawing 3 , 
The video packet data is stored in packet buffer 1 H specified with an array number in 
agreement. 

[0062]The STC counter 1 2 of the system decoder 1 0 counts the system time clock inputted 
from the STC module 18. For example, the value which subtracted the value of the PTS offset 0 
from the value of the STC counter 0 (12-0), When PTS/DTS contained in the packet buffer 0 
(11-0) becomes equivalent, the system decoder 10, While sending out a stream selection signal 
(0) to the video decoder 13 via the signal wire 108, the packet data stored in the packet buffer 0 
(1 1-0) are transmitted. 

[0063]This operation is performed from the packet buffer 0 to the packet buffer 3 (1 1-0 to 11- 
3). When either of each packet buffer 0-3 (1 1-0,1 1-1, 1 1-2,1 1-3) will be in a nil state (empty), 
the system decoder 10, An interrupt request signal is sent out to the interruption controller 21 
via the signal wire 101, and generating of interruption is notified to the interruption controller 21. 
[0064]The interruption controller 21 will report that interruption took place to CPU20 via the 
signal wire 113, if the notice of an interrupt request signal is received from the MPEG hardware 
decoder 25. 

[0065]CPU20 will start and perform an interrupt handler as shown in drawing 8 , if the notice of 
interruption is received. About this interrupt handler, explanation is added behind. 
[0066]The video decoder 13 chooses the decode information used for decoding according to the 
stream (sent via signal wire 108) selection signal (0-3) specified from the system decoder 10. 
[0067]The decode information chosen is one in each decode information stored in four record 
information register 14 -0,14-1 shown in drawing 1 , and 14-2,14-3. If the contents of the 
sequence header contained in a video stream are included in the decode information stored in 
this record information register 14-0,14-1 and 14-2,14-3 and a sequence header appears in a 
video stream, those contents will be updated by overwrite. 

[0068]The video decoder 13 decodes the video stream information sent from the system 
decoder 10 using this information. Under the present circumstances, the video decoder 13 uses 
the buffer 15 for decoding for the storage location of the frame data of I picture in a decoding 
process, P picture, etc. This buffer 15 for decoding has a size which can store a maximum of 
eight-frame data. 

[0069]The frame data decoded by the video decoder 13 is sent out to the display controller 
(VGA) 28 via the dedicated bus 105 inside a system. It can come, simultaneously, similarly a 
frame identification signal (0-3) is sent out to the display controller (VGA) 28 via the signal wire 
109. 

[0070]Here, the case where one system stream is decoded is considered. Stream ID0 of the 
video packet registered into the array number 0 with an ID registration register is registered to 
the system decoder 10. 

[0071]Suppose that Play: "0x01" was set as stream ID0 with the decoded control register to the 
system decoder 10 now. The STC counter 12-0 is reset at this time. 

[0072]Since the packet buffer 1 1-0 is empty (empty), the system decoder 10 sends out an 
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interrupt request signal to the interruption controller 21 via the signal wire 101, and notifies 
generating of interruption. 

[0073]The interruption controller 21 will report that interruption took place to CPU20, if the 
above-mentioned interrupt request signal is received. CPU20 will start the interrupt handler in a 
drivers as shown in drawing 8 stream multiplexer processing, if the notice of the above- 
mentioned interruption is received. 

[0074]As opposed to packet buffer 1 1 -i to which the FIFO empty flag is set with reference to 
the packet buffer status register 10A in this interrupt handler, The packed data of the file 
specified by stream ID are transmitted to the system decoder 10 via the system bath 100 
( drawing 8 steps 400-403). 

[0075]The system decoder 10 divides the inputted pack into a packet, and stores it in packet 
buffer 1 1-i specified, respectively with reference to stream ID (streamID) contained in packet 
data. 

[0076]The PTS data which appeared first at this time is stored in the PTS initial value item of 
the packet buffer status register 10A shown in drawing 3 . And the offset compared and searched 
for by the means mentioned above is stored in the PTS offset 0 of the packet buffer status 
register 10A shown in drawing 3 . 

[0077]If the packet data of stream ID0 are stored in packet buffer (0)1 1-0, STC counter (0)12-0 
will begin to count the system time clock from the STC module 18. 

[0078]And the value which subtracted the PTS offset 0 from the value of STC counter (0)12-0, 
Packet buffer (0) When PTS of the video packet data stored in 11-0 and DTS become 
equivalent, the system decoder 10, The stream selection signal (0) of the stream 0 is notified to 
the video decoder 13 via the signal wire 108, and from the packet data stored in packet buffer 
(0)1 1-0, a video stream is taken out and it transmits to the video decoder 13 via the dedicated 
bus 102 inside a system. 

[0079]If it is an audio packet, the audio stream contained in a packet will be transmitted to the 
audio buffer 16 via the dedicated bus 102 inside a system. The audio decoder 17 decodes the 
audio information stream transmitted to the audio buffer 16, and outputs the decoded analog 
audio signal to the analog signal line 107. 

[0080]In the video decoder 13, according to the inputted stream selection signal, record 
information register 14-0,14-1 and 1 4-2,1 4-three to 1 register is chosen, the decode information 
used for decoding is chosen, and it decodes by the decode information concerned. 
[0081]The decoded frame data is outputted on the dedicated bus 105 inside a system, and a 
frame identification signal is simultaneously outputted to the signal wire 109. The number used 
when choosing decode information is the same as the number specified by this frame 
identification signal. For example, the frame data decoded using the decode information 2 of the 
record information register 14-2 specifies "2" as a frame identification signal. 
[0082]Although the case where the above-mentioned operation decoded one system stream was 
considered, the case where the 2nd system stream is registered here is considered. Stream ID1 
of the video packet registered into the array number 1 is registered by ID registration register 
information to the system decoder 10. 

[0083]Although the flow of registration is the same as the case where it mentions above, the 
calculation work of PTS offset is added. If the stream shown by stream ID1 is stored in the 
packet buffer 1 (11-1) in the system decoder 10, Comparison with the PTS value which appears 
first, the already registered PTS initial value, and the aggregate value of PTS offset is performed, 
and if equivalent, "10" is added to the PTS offset 1. When comparison is all completed, the 
contents of the PTS offset 1 are determined. 

[0084]The timing of transmission of the video stream contained in packet data to the video 
decoder 13, When the PTS value contained in the packet buffer 1 (11-1) and the value which 
subtracted the PTS offset 1 from the STC counter 1 (12-1) become equivalent, it is transmitted 
to the video decoder 13. 

[0085]The processing at the time of carrying out supply control of two or more stream data to 
the MPEG hardware decoder 25 here is explained. The flow of the processing of decoder 
application to the stream multiplexer driver (DRV) for carrying out supply control of the system 
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stream to the MPEG hardware decoder 25 is shown in drawing 5 . 

[0086]Here, if it is setting out of operational mode, the operational mode about the file of a set 
object (Play/Stop/Pause /Step) will be notified to a stream multiplexer driver (DRV) ( drawing 5 
step 200,201). 

[0087]If it is the open shop operation of a stream file, the stream file name which decodes will be 
registered to the stream registration array data field (DA) shown in drawing 7 of a stream 
multiplexer driver (DRV) ( drawing 5 step 202,203). 

[0088]Under the present circumstances, it becomes registration failure when the stream file 
names of all four streams are registered into the MPEG hardware decoder 25, Instead of the 
hardware decoder 25, starting of the software decoder corresponding to the stream by which 
reproduction instruction was carried out, and reproduction are performed ( drawing 5 step 
204,205). 

[0089]The flow of the above-mentioned stream multiplexer driver's (DRV's) processing is shown 
in drawing 6 . Here, if the notice of setting out of operational mode is received from the decoder 
application shown in above-mentioned drawing 5 , decoded control register information will be 
accessed to the system decoder 10, and decoded control information will be written in ( drawing 
6_step 300,306). 

[0090]When it is not setting out of operational mode, the file name of the stream notified from 
decoder application is registered into the stream registration array data field (DA) shown in 
drawing 7 ( drawing 6 step 301). 

[0091]Under the present circumstances, when the file name of a stream cannot be registered, an 
error is notified to decoder application and it ends to it ( drawing 6 step 302,303). When the file 
name of a stream is registered, a stream ID value is registered by taking out stream ID from the 
file of the notified stream, and accessing ID registration register information to the system 
decoder 10 ( drawing 6 step 304,305). 

[0092]The flow of the interrupt handler in the above-mentioned inside of a stream multiplexer is 

shown in drawing 8 . If the interrupt request from the system decoder 10 is received by CPU20, 

The interrupt handler shown in drawing 8 is performed, the status register information shown in 

drawing 4 (a) is accessed, the status of the stream registered into the system decoder 10 comes 

to hand, and the variable I for a count is set as "0" ( drawing 8 step 400). 

[0093]Next, if the FIFO empty flag of the array number I is checked and the flag concerned 

stands, packed data will be taken out from the file specified with the array number I, and it will 

transmit to the system decoder 10 ( drawing 8 step 401,402,403). (if it is "1") 

[0094]Next, an interrupt handler is ended, when the variable I for a count is - 

I> 3 is checked and the result serves as truth ( drawing 8 step 404,405). **** 

[0095]The structure (figure (a)) of a system stream and the structure (figure (b)) of packed data 

are shown in drawing 9 . A system header (system headerO) and packet data (packetO) are 

contained in a pack. 

[0096]The structure of the system header is shown in drawing 10 . Stream id in a system header 
shows video or stream ID of the audio. The structure of packet data is shown in drawing 1 1 . In 
packet data, PTS (presentation time stamps) and DTS (decoding time stamp), The packet data 
size (packetdata byte) applicable to a video stream or an audio stream is defined. 
[0097]As described above, according to the embodiment of this invention, to the system decoder 
10 treating an MPEG data stream. Two or more packet buffer 1 1-0,1 1-1 which stores two or 
more video packets individually, respectively, and 1 1-2,1 1-3, The function which carries out the 
output control of the data stored in this packet buffer 1 1-0,1 1-1 and 1 1-2,1 1-3 synchronizing 
with the system time clock supplied from the STC module 18 is provided, Two or more record 
information register 14-0,14-1 which stores individually two or more sets of decode information 
corresponding to each data stream for decoding two or more data streams in the video decoder 
13, respectively, and 14-2,14-3, It corresponds to this register 14-0,14-1 and 14-2,14-3, Two or 
more data buffers (FIFO) which store the data used as the candidate for decoding, Choose one 
of the above-mentioned registers, and the decoder main part which decodes the data stored in 
the data buffer [ / based on the decode information stored in the register 14-i concerned ] 
(FIFO) is provided, By having had composition which can treat two or more video data streams 



http://www4.ipdl.inpit.gojp/cgi-b^^ 2008/03/14 



JP.09-093577.A [DETAILED DESCRIPTION] 



9/9 ^— V 



by a single hardware decoder, When realizing the MPEG hardware decoder which can treat two 
or more MPEG data streams in parallel, It can realize cheaply and compactly with easy 
composition, without providing the MPEG hardware decoder which became independent to two 
or more MPEG data streams of each treated simultaneously. 
[0098] 

[Effect of the Invention]By having provided two or more sets of buffers and two or more stream 
control facilities for making refreshable two or more MPEG data streams in the inside of a 
hardware decoder according to this invention, as a full account was given above, The video 
decoding device which can reproduce two or more video data streams in real time with a single 
hardware resource can be provided. 

[0099]Nameiy, two or more packet buffers which store two or more video packets in the system 
decoder treating a video data stream individually, respectively according to this invention, By 
having had composition possessing the means which carries out the output control of the data 
stored in two or more of these packet buffers synchronizing with the signal supplied from the 
exterior, and a means to notify the state of two or more above-mentioned packet buffers 
outside, Two or more video data streams are renewable in real time by a single system decoder. 
[0100]To the video decoder which treats a video data stream according to this invention. By 
having had composition which builds in two or more registers which store individually two or 
more sets of decode information corresponding to each data stream for decoding two or more 
video data streams, respectively, reproduction of two or more video data streams can be 
performed by a single video decoder. 

[0101]To the video decoder which treats a video data stream according to this invention. Two or 
more registers which store individually two or more sets of decode information corresponding to 
each data stream for decoding two or more video data streams, respectively, Two or more FIFO 
buffers which store the data which is provided corresponding to this register and serves as a 
candidate for decoding, respectively, By having chosen one of the above-mentioned registers, 
and having had composition possessing the decoder main part which decodes the data stored in 
the FIFO buffer [ / based on the decode information stored in the register concerned ], 
Reproduction of two or more video data streams can be performed by a single video decoder. 
[0102]The system decoder which has two or more memory measures which store two or more 
video data streams individually, respectively in the video decoding device which reproduces a 
video data stream according to this invention, By having had composition possessing a video 
decoder with two or more memory measures which store individually two or more sets of decode 
information for reproducing two or more video data streams stored in the memory measure of 
this system decoder, respectively, Two or more video data streams are renewable in real time 
with a single hardware resource. 

[0103]A system decoder with two or more memory measures which store individually two or 
more video data streams containing sound data, respectively according to this invention, A video 
decoder with two or more memory measures which store individually two or more sets of decode 
information for reproducing two or more video data streams stored in the memory measure of 
this system decoder, respectively, The operating buffer with which decoding including frame data 
processing of this video decoder is presented, By having had the sound buffer and sound 
decoder which carry out the reproducing output of the sound data in the above-mentioned data 
stream synchronizing with video, and having constituted the MPEG decoder, two or more video 
data streams are renewable in real time with a single hardware resource. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the composition of the MPEG hardware decoder by the 
embodiment of this invention. 

[Drawing 2] The block diagram showing the composition of the MPEG decoding system containing 
the MPEG hardware decoder shown in drawing 1 . 

[Drawing 3] The figure showing the internal register array constitution of the packet buffer status 
register 10A provided in the system decoder 10 of the MPEG hardware decoder 25 in the above- 
mentioned embodiment. 

[Drawing 4] The figure showing the data structure of each control information generated on the 
control register 10B in the system decoder 10 in the above-mentioned embodiment. 
[Drawing 5] the stream multiplexer driver (DRV) in the above-mentioned embodiment placed on 
RAM22 — control — dried cuttlefish — the flow chart which shows the control procedure of 
stream multiplexer processing with the decoder application of a sake. 

[Drawing 6] The flow chart which shows the procedure of the stream multiplexer processing 
performed by the stream multiplexer driver (DRV) in the above-mentioned embodiment placed on 
RAM22. 

[Drawing 7] The figure showing the composition of the stream registration array data field (DA) of 
the stream multiplexer driver (DRV) placed on RAM22 in the above-mentioned embodiment. 
[Drawing 8] The flow chart which shows the flow of the interrupt handler in stream multiplexer 
processing in the above-mentioned embodiment. 

[Drawing 9] The figure showing the structure (a) of a system stream, and the structure (b) of 
packed data. 

[Drawing 10] The figure showing the structure of a system header. 
[Drawing 1 1] The figure showing the structure of packet data. 
[Description of Notations] 

10 — A system decoder, 10A — Packet buffer status register, 10B — Control register and 11- 
0,1 1 -1 , 1 1 -2,1 1 -3 — Packet buffer, 1 2-0,1 2-1 , 1 2-2,1 2-3 — An STC counter, 1 3 — Video 
decoder, 14-0,14-1, 14-2,14-3 — Record information register, 15 — The buffer for decoding, 16 

— An audio buffer, 17 — Audio decoder, 18 — An STC (system time clock) module, 20 — CPU, 
21 — An interruption controller, 22 — RAM, 23 — SCSI interface, 24 [ — A loudspeaker, 28 / - 

- A display controller (VGA) 29 / — A monitor, DRV / — A stream multiplexer driver, DA / — 
Stream registration array data field. ] — A CD drive, 25 — An MPEG hardware decoder, 26 — 
An audio amplifier (AMP), 27 



[Translation done.] 



http://www4.ipdl.inpit.gojp/cgi-b^ 2008/03/14 



(19)0#H#fF/r (JP) 



«2> £r m If 2t $g (a) 



(ll)#!fttHK£W#^ 

ifem^- 93577 

(43)&K0 ¥^9^0997)4^40 



(51) IntCL 6 
H04N 



// HO 3M 



7/24 

5/92 

7/08 

7/081 

7/00 



9382-5K 



F I 
H04N 
HO 3M 
HO 4N 



7/13 
7/00 
5/92 
7/08 



H 

Z 



W**CD»8 OL (3:13H) 



(21) fflBi#^ 

(22) ffliSB 



4SBPF7-251253 

*f fig 7 *f (1995)9^280 



(71) fflHA 000003078 

(74)«sa s&a: 



(54) [3&9t<z>£«0 Sftfifft^n-Fg© 

(57) imm 

DBft#SH M P E Gf-#X h U-i»*ft5 *>^f A 
T^-^lOlc. a»lO/^yh^y77l 1-0, 1 
1-1, - t, C(D/^7 h^v7T\c%rZ.<bfttc : r~-Z 

Ua— FflHBl^X* 1 4-0, 14-1, COl/y 
fi«Of-*^7 7 7 (FIFO) £*RttT\ 



i 
i 

1 00 j 



IH 
1 0 



11-2' 
11-3- 



I0A 



:1 0 



STCA->v^3 



-vl 08 




J a 



STC 



^12-2 



-v I 06 



J 3 



| 5*3— KtWBD 


FIFO 




FIFO 



y^-KflftU | F1FD 



yJ-Ftflgi [ mo 



^1 5 Tv- 1 0 3 



! 



-.125) 



$1 0 9 



a 



1 0T 



-1- 



Ctt*« 2 ] ->7fAX F U - A<D*fc#**rtl^S 
XFy-A I D*«giJLT«tt*/^y h^v7r*» 

[iS*^ 3 ] m&m<Drt / r yM^77 ^n^ractt 
git, *xfu— A^Ki-a-snsraWv*— 

S»F I F0^777t COF I F0A777tW 

±IBF I F0^77Of- **SS'i"3*JfJl'^** 
[IS^S 5 ] ^coiiPIf^-^X hU-^f^- 

Kt5/cft©#r-^x f g— A^wjs-rsaaificD-r 
a- Fisffi^^n^nfflsutcffiifl-rsjfiKou^x^^ 

F-rs/c460«-r— *X h g-Alc^iC-rsafSfflO'r 

f^^f— ^Pr;i£ F I F0^77k, 

F«HB*fe4:Jc»JtB , r*F I FO/W77£8r 
^enfcx-^^x^-Ffflfl^^xn--^*^:^^ 

lit, «»<o»a«7 ? -*xFg-Aoii**#-o 

CDKjHfSx— £XF g— A*S^-rs/c»<DtSftffiO«r 
=2-F1OT**n^nffl5SUfcBf*«**Ol21*#9*fe 

v-*T*Wk<owm®LT-&7s f g— i**y 7;i/#^fi* 

*x f y — A**n€ f nflguji:M , A**»oia«#s* 



(2) WB8¥ 9-9 3 5 7 7 

2 

¥Slc»^6nft*»o!!iI»f-?X F y— A*S£ 

Sft*fl*j*«>^:7 7i:, ±f5r r -^XFg-A^*9' 
^>Fx— ^*Bill»lc^LTII^ttJ*|-rS'9-^>F 
^777M^>Kfn^^liLt*^Li:^ 

[f£W<Di¥siffl&iai5J] 

70 [0 00 1] 

— *Xhg— A (MitfMPEG^rAXhU-A) 
fiDS*«SI*#— 'v- K9x7U V-Xlc<£ D*gPJ^ 

[0 0 0 2] 

£-T&fc#)<DMP E GA-F»>x7f3-^©^8?Ift 
^(Di:LT, SIGMA DESIGNS*±8S<DReal Magic#&£ 0 
CCD/N— F9x7f3- ^Ottftgli. 352X240 F 
20 v F1t^X©^7- KiH#^:3 Ofps (frame per seco 
nd) (Dmmi:'ru-V~?Z>££tfT%Z>o 
[0 0 0 3] L2>>L&#£> ±IBLrd£*<D^— F£x 

PEGr-^XFU-A^SSL^^t^i:, IrISfK: 

a^aaoM p e Gf-*x f u-Af wntWLt 

miLLfcMP E G'v- F^x7r3-^gh§!), 
[0 0 0 4] 

flE>/\— F»>x7irn— ^fi. I4t*f SMPEGr-^ 
X F y 1 OlcRBJtSttffiROM PEGXFU-A 

«rS*-T S c i: ft v^di:*^, SgOMPEGf 
-?XF'J-A4BtLJ;3i:t5fc, HIBSteftSffiS 
(DM P EGf-^X F g— A^n^mc^LTifoxLfc 
MP E GA-F>)x7f3-W^i:5:t), StfcOgS 

[0005] *56w«±82^w^«*&snrcfeoTs 
g-A*s^^"rsfe«><oifi»ao/^y7 7*ffl3S 

LT, O/n— F^x7gy— XT^Offflfg-r— 
^XFU — A£rfR 5 C £ tfT $ £ £ o \z L fcftEHft-r a 

[0 0 0 6] 

[8RM«:»St'rsrc:«)0#a3 MPEGa- 
K^x7^n-^^^tt6nfc^X^Af f ri-^rtg(5 

50 tc, Jg&Q^x^v^y F*»tttS^<r7 F^777 



-2- 



3 

*SW\ tTx^-r^-^Ortgpti:, ffifSOtf-r^X F U 
-A*f3- K-TSfci&tD-r^- FflHR&tttfrr&ICft 

AX F U — A<DBSfe* 1 OOa- H*x7U V-XTS 
[0 0 0 7] HI"6*38Kttx MMfc-r— ^XF'J— A* 

£:J|{1LT, i£ — CD 5/XfAr3- ^ T Jt&oKjMfc-r 

[0 0 0 8] X. #5SBti\ KBftf^Xhy-A* 

[0 0 0 9] X. #58fH«\ Wir-^XbV-A^: 
fi3ef*f3-^, «»<D»H«-r- 97sh y — A 

^fn- Ftsrcftoftf-^xb y — Aic*ns-r*H 

n^a— FWftfcftSx— >*K , «.*ll»fliOF I FO 
*tcBf^6n^T f r3—F««*fcfcJC»j£'rSF I FO 

^y^r^ff^^n/cf^-^^xn-F^s-r^^- 

S^^^-O if -r^-r 3— jfV$tffV £ 5 * -5 tc b ft c 
[0 0 10] X, *SSHBfcJ\ ilir-^Xh'J^ 

-*x f y—A**n j en«gij»i:is i ^.s*ttoiB«¥a 

f*¥»fcBf * 6ttfcM»©IMB«7*-* X F u - A£:B 

x f y — a* u Afcss"c*«c: tswat-r 

[0 0 1 1] X> *3MBtt, »'irvF7 f -*»*«i» 

oiitf-^x f u-AS^n^nflB'J^if 
3-^oi2«¥atBf a enfctKftoftH*^— f 
nfflsijKiSiisiBaoffifi^a^feoifx*^^--^ 



(3) WBB¥ 9-9 3 5 7 7 

f y - a ifico-y- •> v f * mm L Til^ffi 

LT45MP E Gf3-if*«ftfct 5 0 
[0 0 12] 

[#§WOj|fl6S<DJglS] WFHB*#!!BUT*«BBO— H 
«JB«*KWrs 0 Hltt*aWO— *iS«»k:<fe«M 
P E GA-K">i7ra- ^«SE4/fxt7Py*BT 
H2ttHlli:StMPE Gm— F9x7f3- ^ 
70 Sffl^fcM PEG fn- K^XfA©*jasSt7D v 

[oo l 3] 1 1 icfst, co56WO-IIMfi^<t 

3, MPEGA-F^x7r^U W^L (CCT'« 
40 (4*) £*T£) OMPEGf-?XhU^*ft 
•5 i/XfAfn-^ 1 0 h> CO^Xfi.fn-^10 
4 O (4*) ©MPEGf-*Xh'J-A« 

^n^nfisutc^n-Fsaii-r^tf^T 1 ^— ^i 3 

20 ICttfflt5f3-Kffl/^777l MPEGf-^ 
X F U — A4»^|i!iBf^c^raT^^--7 ? ^^'r— ^£r— 

;W77 1 6tc»A^nfc^^^S^m*-r^fci60 
t-f^f^?l 7£, S£©l5l»l**:5fc«>©S 
TC 0>XfA^^fA^D7^) ^a-;H8i:*i 

[0 0 14] ±S2MP E G/n- K»>i7f3^0«fi8 

3fc, ^r-Y^y 7 7 1 6 tliftlfhi^Xf Art 
30 gP£>#ffl/SX 1 0 2*ttLTtt«Stl*o 

[0 0 15] ^XfAfn-^ 1 0. tf-r^^n— ^1 
3, Rtf*— r>rtf3-^l 7ta±, Sg&10 6^/> 
ITS TC 1 8«tDHi^n5*Dy* OX^A£-T 

[0 0 16] ^XfAfn-?l OKlti* v^X-r-A^X 
lOO^LT, H2fc*-rc D F^-T^2 4^6KlB 

£nr«:«*:4o (4*) ompegt- £xFy— ao 

SMPEGf-^^^7 FM«?n^o 
[0 0 17] ^>xfAfn-^i ofcfc, (I*§IBi 0 1 * 
40 ^IT, 0 2^-rfiJt)ii^n>Fa— ^2 HcWOii 

f^i 3tcxhy-ASMt^ (0-3) ^m^-r 

[0 0 18] tf"r*x=i— ^1 rtffiOlMl^Xl 
0 S^^LT^ZtC^-r^^nVhD— 7 (VGA) 2 
8lc7l/~Af-^^ait§i:i:!)^, «^3SI 1 0 9 
^Ltl?i:<a/fa>bD-7 (VGA) 28icyU 

—utaam* (o~3) *aia-rso 

[0 0 1 9] X, £7**7*3— *1 3tt, F$MI 



5 

5fi, Ci:T*(ii^8 007U- At— *J£*&*frT&C 

[0 0 2 0] t»f^f3-?l 7ttil^«l 0 7£ 
^>LT0 2 tC^-T^-— 7 r ^^-it1f#§ (AMP) 2 6 tC®) 

labfc^XxA^n— *l OOftgptcte, ±S5^>X-rA 
1 0 0%^UTEI2^-r C D F5>f:/2 4^e>S! 
flStlfcI*4i (4*) OMP EGf- ?7h«J- A 
(DgMPE G-r-^^e-r^^^ hMT^WtlX 

^My7rl 1-0, 1 1-1, 1 1-2, 1 l-3tfRtt 

&ns co*/^h^7ri l-o, 1 1 

-1, 11-2, 1 l-3lcttl^LT4{i<DS TC^J 1 )^ 1 
2-0, 12-1, 12-2, 1 2-3. RtfBI3fc:5VfvV5r^ 
h^777Xf-^Xl/^X^ 1 0 A^RtJ&tlSo 

[0 0 2 1] I^lS^/XfAf^-^ 1 0 ortap^ 
fcl\ 04 (a) ~ (e) »cS"r<k34^ Xf-^XUS; 
X*«WL f3-Kl/^X?m SSlDAf^X 
I DSSU^X^m I D9J»US>X*«* 

[0 0 2 2] X. ±IBb/clfT ? ^'rn— 3<DrtgPtc 
40 (4*) ©MP E Gf-?X h U-A^tlf 
tixn- H*T S retook— ?X h U — AfcJfJfrTS 4 
o (4#) <D*r a— Fit *B* J tn€ f n«g"JU:»l»'r £ 4 
fflOUa— FWSRU^X* 1 4-0, 14-1, 1 4-2, 1 

n ; rnxri-F^^^^T--^^^x.^F i Fornix 

Of->^y77 (FIFO) 3b^Stte»nSo 

[0 0 2 3] H2tt±IHUfeH 1 KStMP E G/n— F 
^i7rn-^t^ MPEGfn-F^XfAOi 
^t7a7^it'$9, CCT?ttHtO»f2 5tf 
0 1 iC^LfcMP E Gn-F^i7f3-m^o 

[0 0 2 4] H2^T, 2 0liMPEGf3-K^ 
XfAiftcOW^fl^CPUTfeDs CCTti^Xf- 
i,r^*l 0 2:OHITBI4k:^'r«fc9a*aiW»flWB 

RU\ 06. B 8 ic^t <k 5 4 K7-T^OX h 'J - Ay 

[0 0 2 5] 2 U±#J t) ii*S*©#» 1 0 1 ^IT 
SWfcfflDii*B#fl^^Seo^C PU 2 OtcWbTSiJO 

±ISiai icStM P EGA-F»)x7f^2 StDv' 

f£3i*f & S C S Hy^7i-X2 3, i^>bP 
— ^ (VGA) 2 8^6Stt^cfflDJi*S*«^ctK 

U\ C PU 2 0tc*fLTfiJt)5i**^"rSo 
[0 0 2 6] 2 2^CPU2 0lC<tDllfT^MW 



(4) S$P¥ 9-9 3 5 7 7 

(5 

fet?. C2lTttH6RtfBl8fc^-rJ:5 3a:«3 5 a*ff4 5 
rcfecOXFU— Av;^yU^tK7^^ (DRV) . 
RtfMX h U^Av;l/f K7^/^ (DRV) 
tfffiffltSH7 tc*Vf £ 5&Xb'J -AS^IE^Jt-* 
fgfS (DA) WRtfBhS, 

[0 0 2 7] 2 3tiSCS WV^-7x-Xt$t), 
CCTOCPU2 0©jej»OTt, CDF7^724J: 
t) U — F L/cM PEG f-^^v'XfA/U 1 0 0 ^ 
70 LTMPEGA-H^iJfa-^Z 5tCj£ttrr£ 0 

[0028] 2 4 14 SCSI ^r— 1 1 
C S W>^7x-X2 3 icW&tcEtlfc C D V^^("f 

-eso, ccrni^n^n^M^^tf^xhu-A i 

[0 0 2 9] 2 5l4±82bfcl2 HCStSSOMP E G 
A-F^x773-m0, _h*£L/c£<MC. MPE 

gt-*x f y— AS^tn^nfflgijKiBf^s 400;^ 

yh^777 1 1-0, 11-1, 11-2, 1 Infill 
1/>?X* 1 4-0, 1 4-1, 1 4-2, 1 4-3^rtStbfctf 
-XTaftOMP E Gf-^XFU-^';7;1/^^A 
[0 0 3 0] 2 6liMPEGA-F'>x7f3-^2 5 

jcR^snfe*— 7^73-^1 7^oto^^n^»T 

— tV ^igflffr *tt*Itg (AMP) T$5c 

2 7(4;t— -r^^-itiHg (AMP) 2 6 <fc 0 tfJ*j£nfc 

^VF) *ffiAtSX^*T^5o 
[003 1] 28t4CPU20 ©SiJWOT^^SiJ«I% 
fT&5^avFo— ^ (VGA) TfetK CCTtiM 
PEGA-F^x7f3-^2 5, X^V7F')x77 

[0 0 3 2] 2 9(4^^n>ho — 5 (VGA) 28© 

^U^J-TS^— *Tfe0x ClTMPEGa-F^x 
40 7fa-^2 5, XtiV7h'?x7f3-^«J:t)i^ 

[0 0 3 3] ±|5LfcC PU 2 0, MDi&^aVFo — 
^ 2 K RAM22, SCSI ^f^7i-X2 3, M 
PEGa-F>)x77^2 5, Rtf«S=i>hn— 
^ (VGA) 2 8§(0#'>7f A«ffig*tt7 F 
{/7-^7^^tO^XfA/U 1 0 O^UTtlS 

[0 0 3 4] MOJi^VFP-7 2 1 14, fiJ^jA^g 
^§§S 1 0 1 ^tTS C S W^7x-X2 3. 
50 MPEGa-F>)x773-^2 5^ h u— ^ 
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(VGA) 2 8*iD«t)5i*«fSSW^ fflDii* 
g#«#l|i 1 1 3 *^ LT C P U 2 0 KM 5 i&2*{i*§«: 

[0 0 3 5] X. MPEGA-K»)x7f3-?2 5 
^XxArtfflJOlMl^X 1 0 5Rtf«#»l 1 5^ 

(VGA) 2 8tc^U— Af- 
*2aLtf7U-A«SU«^ (0-3) *S&tHf*o 
[0 0 3 6] SCS U>^7x-X2 3^ CDK5 
-<72 4 cfct) y-F7*-bX«nftMP EGf-^S 
CS I4r— 1 0*^LTA*JU CPU2 0OBJ 

aoTic^ *>xf a/sx i o o±maittrrso c^>x 

t-A/^X 1 0 0±tcStiB^n/cMP E G*r— £&MP E 

(VGA) 2 8tciMth£*i& 0 
[0 0 3 7] H3«:±ISMP E G>n— K9x7fa- 9 
2 5<D^XfAfn-?l 0fcRW-&ftfc/*5r^ F/W 
77Xf-^Xl/^X^ 1 0 AOF*3BPU^X*BE9J«fiR 

X£ 1 0 A©rtSP*#HbT#J»U^X* 1 0 B±lcm 

[0 0 3 8] b/^77Xf- 
1 0 A^l/^X^E^Jt^OfOSl^, *n€tu 
XFU-A I D. ftfl^e— F\ PTS*7-fe7K PT 

[0 0 3 9] 0 4 ^fB^X^A-ra— £*1 OrtOSI® 

U^x* l 0 B±K:**sn**«»flWBOf s -*«BB 

^ns#»j»«ai^^n^nu^x^iffflhfSL. cp 

U 2 0tf7*-feXt?*51/^>f«Ol»fcLT, X 

Si I D©Afb^X?m I DS»l^X**«L I 
D ffl » U >?X £ flMMW & o 

[0 0 4 0] B5£±KR AM2 2±£BfrftfcXFy 

-^i/fyi/^tK^^ (drv) *$u»-rs«>fc 
u * ■9-«yio#jw#i«*SK'r v p - ^ * - f t*& s . 

[0 0 4 1] 03 6 fi_hfSR AM 2 2±lclWcXhy 
-AT^f^l/^U'Kf'f/^ (DRV) ICfcDSSftStl 
SXFU-A^;l/^yu^^SO#Jii^-r7D-f- 

[0 0 4 2] 0 7&±f2R AM 2 2±tCg^tlfc. Xh 
>J-^;Vfyi/^^K7^^ (DRV) OXFU-A 

BBEWf-**« (DA) O«j**^-rH"Z?*0, C 
(0-3) , 77^;l/4> XFU-AI D, ftft^-F 

[0 0 4 3] 0 8te±fexFU — AT;i/^yi^+rsas 



(5) *JBtl¥ 9-9 3 5 7 7 

^T7h/^y77 (FIFO/^777) ll-i(i=0~3 
) <D£ (empty ) ft »©fflD&#R# 

tfcpu2 o^SMv&nstttcftffsns. 

[0 0 4 4] 0 9^>XfAXhU- A<D*gjg (a) 
^y*«r-*<0«iS (b) El OttS/X 

rA^y^ojjtifrSrarrek 01 itt;^yhf-*o 

[0 0 4 5] c CT±E»H*#BaLT*aMOiaBB 

70 MP E GA-K^x7r3-^2 5tS4Tt^MPE 
Gv'Xt-AXFU— AO^ftilLT, ^n^mc#£*i 
StfT^XFU— A I DtfS&oT^feomo $ 
/•cS^Jfifitt. MPEGA-K^x7f^2 5ta 
Ki:OT^§40 (4*) OXFU— AtCO^T^tX 
fti^PT S^-^-tr^ FQH&t^ 1 OmsectLfcZtfr 

COHfiSJgffitC»^T«2 Sfps^-TSo 
[0 0 4 6] CPU 2 0(i >>XfAf3^10^ 

e>. Bi4ti:^-r«.asij»u^x*«ffl*T^-bx-rso 

'>XfAf3-^l OtfCPU 2 0*^7^X?tl5 
20 IWIPU^X*««OWHte:^ 0 4 (a) icijvrj:?* 
ia*fttXf-*XUS;x*«ft IQH (b) ICtTs? 

&5%mm**?T^-\!fflwv>vxitmm, mm 
(c) icm-rz 5 *m&zteT&m i doa#^>*x^ 

ttf*L POH (d) tS^TJ: 5 I D98l/y 

XMf$S, &tf[Rl0 (e) ^-rj:5ft«iS^S:-r I D 

$Bte C P U 2 0 ^'>XfAf3-^ 1 0 CDp^gPZ F UX 

•trx^n^o 

50 [0 0 4 7] ±K*tfJfflU^X*«ffl©-5-5, Xr-^ 
XU^X^IfSiOT'^-feXtt. ^XfAr3-?l 0© 
rtgPZ Kl/XT*"0x0 0", "0x01", "0x0 
2" , "0x0 3" *7*-feXf acfcTfTfctott, 
"0 x 0 0" ^T^^XLfct^i^ /tyy h/<y77 
0 (1 1-0) fc:R3£;£tlTl^S tr-r^XhU-AtC^L 
TOXf-^X^IU "0x01 " ^Y^-t^Lfct 
£fcfc. /^yhAy77l (1 1-1) tSg$ntl/^ 
Iff^XFU-AfcttLT^X-r-^X^ilU "0 x 

0 2" ^7^-tXL/c^t^ /^7h^777 2 (1 
40 1-2) KR5£SttT^Sl£-r:*-XHJ — AIC*fLTOX 

-r-^X^iSU "0 x 0 3" £r7^XL7c£:£te, 
^7h^77 3 (1 1-3) icRSSnTV^kT-r* 
X h AJCJ* LTOXf— ^X^ig'To 
[0 0 4 8] Xr- *XU^X*1fffi0^atctt, 04 
(a) tc^T^-Me:. K^X-r-^X [A] % FIFO 
empty WyMy77l [B] , F 

1 FO full W7h^777l l-iOSfcbyg) 
[C] , StfXFU— AID [D] ^65o 

[0 0 4 9] Kjf^X-r-^X [A] ti. XFU-A I D 
50 OXf-?XT^Ds Play "0x0 
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1 , Stop (ffit) <D£% "OxOO" , Pause (flc 
it) <D££ "Ox 0 2" . Step (3^9) "0 
x 0 3" tm&itlT^o 

[0 0 5 0] FIFO empty [B] , F I F O full 

[C] ©SBfctt. na«/«ryh/^7r (0- 

3) 11-0, 11-1, 11-2, 1 l-3tf£#cS8 (empty 
) <D££. FIFO empty [B] IC "1" tfK^S 

*U iRKffi (full) OtSj F 1 FOfull [C] ic 
" 1 " ^»SStiSo 

[0 0 5 1] 7*3— K»JWP^X#**Or^-feXH:. 
^/XfAf^-^ 1 0 OP^a57 F UXT "0x04" * 

X#1flB<D3Hgictt, H4 (b) tc^T^tc, 7*3- 
FMMfHR [A] fcXhy-AID [B] £#&D> X 
hU-AID [B] T^SSftSXhy— AlC»LTX 
^-^XU^X^1f^ft^XT--^X^PU'r3-K 

[0 0 5 2] I DOA¥U^X?1fi©7^-lrX 

s" ST^irxtscfeffft^nso mmiux^u 
iS7s*mn<Dmma^ 14 (c) icavr*^ 

^ntV^XhU- A I D#40&£ (XhU-AID 
0 [A] , Xh'J-AID 1 [B] , XhU-AID 2 
[C] , XhU-AI D 3 [D] ) o eSStlT^ftl^ 
XhU-A I DKlte "0 x 0 0" tfHS^tlTl^So 
[0 0 5 3] I DS8U^X*«ffi©Z*-feXli, >-X 
fAf3-?l O^rtSPTFUXT? "0x0 6" ^:7i7 
■feXt5i:fck:«fc!}fTftfcn5o I DeSU^X*1fffl 
©flBfctt, 134 (d) tc^f cfc^tc, IS?U#^ [B] 

i:SisiDffl [a] tffeD. sa^js^ [b] T?aR«n* 

[0 0 5 4] I Dffl|«U^X*flHHt07*-feX«±, ^>X 
fAf3-^ 1 0 cQrtgPZ KUXT* "0x07" ^rT 7 
-feX-f £C£tc£9t?&*>n£o I DW»U^X*«IH 
O^B£l±* mi (e) tc^rTck^c. IH?iJ#^ [A] 

tffctK coeiJit [A] T'fi^nSXhU-AI 

[0 0 5 5] ^XrAf3-^l 0«\ C P U 2 Ofr 

I DS»U^X^«ffltCckO I DSSi^n^i:> 0 
3 icSViv^'y h^777Xf-^Xl/^X^ 1 0 A 

[0056] cot*. iw^-F©aiKtt* tngm 

^LTStop (ff±) *ato-r3—H#»*i£SftSo 

[0 0 5 7] gtCCO^ v'Xfi.fn-^l (Hi, t* 
3-KtS^fAXh U— AfcfcS/^Sr-y H»*8t?« 



(6) «pffl¥ 9-9 3 5 7 7 

XU^X? 1 OAtCfe^PTS fflSflttSI^SSltfe 

<o 

[0 0 5 8] COS^ftfcPTSl^PTS^-fey 
§i/XfAXh y— 1*<DP T SfflttfcKLTIpIfiiT^tt 

na^$$ss*u ra«"e*ti«i dssu^x^ 

T*f§^ £ ft fcE?U#^T* jjVT PTS*7-feyHc r 1 
0J ( 1 0msec#©#£>Ffii) *iQ*.£o COto^fc 
«fcflfiO«#StlfcPT SttSJttKbT^-tl^ntfBHil 

[0 0 5 9] ^XfAfn-^l 0ti> CPU 2 0^ 
b y — A I DT^$n^/^7 F^y77Xf-?X 

us/*x*i o a ofs^-t- Folate, *g^^n/c^3 
— f *atr 0 

[0 0 6 0] CdT^^T^S^-FSfJffllW^Cti. 
Play : "0 x 0 1 " > Stop : "0x00", Pause : 
20 "0x0 2". Step: ,, 0x0 3"O4lgm*M 
;U£. Stop : "0x0 0" frS, Play : "0x0 1" 
R^SnSfc. '>XfAf^l (Hi. ftff^E— F# 

[0 0 6 1] C P U 2 OfrBv'X-rA^X 1 0 0^L 
T5/XrAf3-?l OtCv-X-rAX h 'J-Af-^^ 
A*2ft5fc, S/XrArn-^l (Hi. Sif-^^: 

}*Vtv F*C»tJ6tlte/^y hf-^OXh'J-A I D 
£r03lC7jrT/^y h/^777Xf-^XU^^ 1 0 

SE^JS^Tlf^2ft£;^y b^v7T 1 1-itc, ^© 

[0 0 6 2] ->XfAf^l OOSTC^^y^l 
2ti, STC^^;H 8A^X*?nS^XfA^ 

0 (12-0) Olib^P T S*7-by h 
fcffii:, ^7h^7770 (1 1-0) &C#f;ft3PT 
S/DT S^IWjfltC^^i:, i/XfAfn-^lOl^ 
tf-r^x3— ^1 3tc, ff^SU 0 8^LTXbU- 
40 AS«fi§ (0) *SMttrT ^yh/^7 

ro (ii-o) ic&M2ftT^Z'^vbT—&*iz : m 

[0 0 6 3] COiff4^yh^y77 0^6/^7 
h;^7773 (1 1-0-1 1-3) STtTft^o ^ft 
ftlO/^7f^777 0-3 (11-0, 11-1, 11 
-2, 1 1-3) ©V^ftfrtfSKJB (empty ) KteZh^ 
^XfAfn-^l (Hi, 0 1 S^LTiPJOii 

ii*OSI4«:iiJ0ii*3>'FD— 5 2 1 iciSlt^o 
50 [0 0 6 4] 9J?)ii^3>FD— 5 2 Hi, MPEGa 
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m^mi 1 3 4/MCPU2 (HcftLT, ffl 
[0 0 6 5] CPU2 0&, *J0ii*Oii»J*S^S 

[0 0 6 6] eftf3-^l 3teu i/XrAf^? 
1 OfrSflKtSftfe 0 8*^UTiSS6tlfc) 

XbU-Aii^fl^ (0-3) «ot, f^-KM 

[0067] asjsnsx^-Hisai^ Hiicst4 

OOUn— bMffflU^X* 1 4-0, 1 4-1, 1 4-2, 1 
4-3iCif^Bnfc§f ? 3-F1ffgO*OlC>Tfe^o C 
Ol/3-KflM^X?l 4-0, 14-1, 14-2, 14 
-3£If* 6 nfcf 3- bMfffilcteu tff^X b y-Alc 

tsns^y^y^rtS^^^ ^vx 

[0 0 6 8] Ifftrn-^l 3fciu C Off Uffl L 

3— HfflM7 7r l 5^^ffl"T 

[0 0 6 9] eftfn-^l 3T'f3-H^n/c7l/ 

(VGA) 2 8fcUMtfJ£n& 0 Ctlt 

mmc mmfai 0 9*^lt7u- ^Msam (o- 

3) ^i:<S^yhP-7 (VGA) 2 8tC3MtH^ 
[0 0 7 0] lCT\ lOOVXfAXbV-A^ 

If 7**/^ b OX b U — A I D 0 *aSt" So 
[0 0 7 1] l^v/XfAfn-^" 1 Ot^LTf^- 
F»l^X£tc£9> Xby — A I DOlc, Play: 

4, oxoi M ^ss*nftm 0 coh^> stca 

[0 0 7 2] ^XfAr^-^l Otis 'Vry h^77 
r 1 1-Otf^ (empty ) 4©T% {I ^HS 1 0 1 £:/rLT 

[0 0 7 3] 1 f*. ±IB*J9i& 

*S*flf*Sy5t, C PU2 0JC»LT»J?)a*tf 
fiCofcCi:*iI»rr£o CPU2 0tt, ±iB9JDi&# 
OiI£n£:§tf££> H8tc*rT F^-T^OXb 



12 



[0 0 7 4] c<DPi^^mmii—^yr^t, 

^y77Xf^Xl/^X* 1 0A*#18U FIFO 
empty^^aHry b£tlT^£/^y b>W:77 1 1 
-UcttLT. Xby-A I DT'^n§77^;^^ 
7^f-^>XfA;Ul0 0^U *>X*r 2*7*3 
— ^1 OtcteiM-T* (13 8X7^:/ 4 0 0-4 0 3) 0 
[0 0 7 5] ^XfAfn-^1 (Hi, 

h U-A I D (stream 1 D) J&#SgL, ^n-PtlSS* 

/o nr^-sry b/^y 7r i i-itc^s$ft*r^o 
[0076] ccot^mmcmnrcP t 

KlS**V*5ry h^777Xf-^Xk^X^ 1 0 AOP 

7Xt-^XI/^X^ 1 OA OPT S*7*zv b 0lCf& 
[0 0 7 7] Xby-AID0O^yhf-?AV 

^7h;W77 (0) 1 i-otc*&jft£n&£:. STCt 

v^— 71/ 1 8*^i0^fA^^A^P'y^^S TCiJ 
20 (0) 1 Uft&*So 

[0 0 7 8] fbtSTC*')^ (0) 1 2-0©!^ 

£pt s*y*?v hozmw^rcmt^ ;^yMy7 

r (0) 1 1-otctSSft^tirv^e^^^y bv*— £ 

OPTS. DT S^lRlffiJcftSi:. S/Xf2*7*3— 2*1 

oti, xbu-Aooxhu-Ai^if (o) 

h/^777 (0) 1 l-OMSIfl^nTV^^y hf- 
IfflMX 1 o 2^lTlfftf3-yi 3tcg^-r 

30 Z>o 

[0 0 7 9] f>T^^7 bTfctU£\ >*5ry 

b tc^^ti^^"— r-r *x b y — A*^x-r Artgp<z>» 

fflMX 1 0 2^LTt^^'y77 1 6tCgiM"T 
£ Q f-r*f3- ^1 7W\ t-f^t^'y77 1 
6 KlE^nfc*-'^ *t*— £X b y -A^f3- F 

rm^B i o 7tcffi±j-r^o 

[0 0 8 0] eftf3-^l 3 Hi, A^^n/cXb 
y-Ail^fS^tc^l/\ 1 4-0, 

40 1 4-1, 1 4-2, 1 4-3fr£> 1 OOU^X?*aJ?U 

xn-F«LS^ffiffl-r§-r3--F1f^S»?bT. =MS£ 

x 3- KflMBte cfc 0 fa- FfflSfcfr* a . 
[0 0 8 1] -5*3— K«tl^7b— A-f— ^ti^Xx A 
rtSPOUffl^X 1 0 5±£fcH*j2*U R^fIC^U— AHE 

gijfi^fi^i 0 9tcm^^nSo d07u- i^iasij 
tfflv^&nss^tirauT'feSo CT^-tfs U3- Fit® 

Uv?X^ 1 4 -20^=3- F'tt^ 2 ^rffiffl LTf^- F^ 
tl/:7l/-Af-^^, 7U-AfSiSiJ{f^^LT T2J 
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[0 0 8 2] ±!BLrcft{t& 1 0^>XfAXh'J-A 

-^lOKttLT. I DSgUyx^lfffiCkD, 
#-^1 tcg^-T^tf-r^^y hOXhy— A I D 1 ^ 

[0 0 8 3] ^^^n^±a?U/c^^|HIUTfe^» 

Af^-^1 OTte, Xh'J-A I D 1 Tv^n^Xh 
'J-A^7h^777l (1 1-1) tctS*fi^n^> 

i\ mmT*&fti£p t s*yizv h nc ri oj %huM 
[0 0 8 4] \i-T^rv"^—^ \ 3[ctiLX^ / ryb'f~ 

;^7h^777i (i i-i) ic-s-sn* p t smh s 

TC^»)^1 (12-1) /)^PTS*7tyH«iB 

[0 0 8 5] CCT'jlS^Xh »J— A-r— ^^MP E G 

l^TltfBJTr&o MP E GA-F')x7f3-?2 5tC-> 

^U^K^^ (DRV) lCWt^)f3-^7/ l J 

[0 0 8 6] CCTtt* il^K^T'fenH X 
hU-AT^yi^^^K^-r^ (DRV) tC^LT, 
R^jfeO ICR L T ©»fl"&— K (P I ay/Stop 

/Pause /Step) <QiIfcj;&fT& 5 (05X77^2 0 
0, 2 0 1 ) o 

[0 0 8 7] X. Xb'J-A77^;W- y^ST* 
fetltf. Xhy-Av;^mK7^A (DRV) 

o^7tc^-rxhy-Agi^HH^jf r ~-^M^c (da) 

£fT&? (H5Xfy^2 0 2, 2 0 3) 0 
[0 0 8 8] MPEGA-K')x7f^2 

sic 4 ocox h y -Aitox h y — a? ^ 

^2 5i:Kot, S^^^n/cXhU-Atc^iS-r 

(05X77^2 0 4, 2 0 5) 0 
[0 0 8 9] ±fELfcX hy-Av;U^ :/U^+rK^ 
M (DRV) OSfiaoSltnSBI6tC^LTt^o CUT 

WLTf r 3-K©J^IU^X^1f$S^7 r ^'tXLT. f3 
0, 3 0 6) o 



(8) «fBB¥9-9 3 5 7 7 

74 

[0 0 9 0] S/c. Ifcff^e— F©R5£T&^fc#«, x 

7^^§7l^tX h y-ASSKJU-r— *sa# 

(DA) tCg^T^ (B6Xfy^3 01) 0 

[0 0 9 1] COS. Xh'J-A077^tf§gT 

Ltgyrs ffl6Xr7y3 0 2, 303) 8 xhu 

-A077^;l/*^Xh'J-AID^DlilU ->Xf 
/0 Af^^l O^bT I Dg^l^X^lf^T^-fe 

x-r^c^tzicfco, xby-A i Dffioas*ffa5 

ffl6Xf77 9 3 0 4, 3 0 5) o 

[0 0 9 2] ±f5brcxhy— Av^^lx^+J-OrtSP 

kiss, s>j t) ii^sas/u— ^^ossn*ia8^^LTv> 

^^mn^tls 0 4 (a) IC^rTX^— ^Xl/v^X^ 

lt»%7*txit, ^xf^f^iomss^n 
20 gais roj tcH^-rs ®8xr7/4oo) 0 

[0 0 9 3] 3&*CBE?U##I <DF I FO empty 7 

^i7^u mmy^ ^iL^r^n^ ( "i" tc&o 
^f-^^D mbt^xfAfn-^ i oicess-rs 

(EI8Xt*^7 p 4 0 1 , 4 0 2, 4 0 3) 0 

[0 0 9 4] at*»>yhffl08jRl*^>*y^>h 

^3/4 0 4, 4 0 5) o 
30 [0 0 9 5] i9{Ci/XfAXb y— AOPig (0 

(a) ) ^^x-^WJg (B (b) ) ^SLT^ 
£ Q ^XfA^y^ (system header () ) 

fc/^y hf-> (packet 0) *^StiSo 
[0 0 9 6] 0 1 OlCS'XxA^y^OW&^LTl^ 
3o ^XfA^7 ^cDfpcoStream id *\ If 2: fete 
t-f^tOX h y— A I D**LT^*o 0 1 1 

TtePTS (presentation time stamps) , DTS (de 
coding time stamp ) If t^X h V — A£fcf±;*— 

40 fV^xhy-Aiciss-r^/^y h-r-^-rx (pa 

cketdata byte) ^Sbtl^o 
[0 0 9 7] ±BLfcJ:5K:* *RW©*fifc«»fcJ:n 
tf, MPEGf-^XhV-AMr>XfAr3-^ 

1 0tc x h^^ti^nfflgiJtcBf^S 
HfS(ffl^yb^y77l 1-0, 11-1, 11-2, 1 

l-3t, L(OAy7h/^777l 1-0, 11-1, 11- 
2, 1 l-3tcBf*6n;fc-r— *£-S TC^e^i— 8 

•J»**«fiEfc«:RW\ tr-r^-rn-^i 3tc. IIS© 

r-^xf y — A^-r^- Kt^r^osf-^x h y 



-8- 



15 

- A fciftfrT 3 Jtf&ffiO-r n - F*«**n^ttfflJMfc: 
»«t*a»fflOU3^K1»«l/S;x> 1 4-0, 1 4- 
1. 1 4-2, 1 4-3£ N COl/^ 1 4-0, 1 4-1, 

1 4-2, 1 4-3fc*fo5LT. 7*3— FWftfc&S-r-* 
^Bf^LSaKfflO-r-^/^y^r (FIFO) fc, ±ffil^ 
X£<D10£rjl*RU SKU^X* 1 4-ilcK I *5*lfc 
■r3--FW?R*fefctc:*rjS-rs-r-*/^y7r (FIFO) 

Hf^x-^XF y— A*»-5 Cfc^T*««|J«fcLftE: 70 
fcfcJ:!K aaoMPEGf-*Xhy-A*ifcffLT 
&5ci:©T*i£&MP E G;n— K^xZf^^^SHS 
?-Z>mic, W$fc»5*»M>MP EGx-#XFy-A 

/^F^StT^^o 
[0 0 9 8] 

- K!>i7f3-^rt»K:*ROMP E Gf-* X b U 

-F^x7'j y— x-e»»os&ia«-r-*x h u — a* 
[0 0 9 9] ip^*»MK:cfeti«, Hif-^xF y 

X7 L A-r ? n-^TlSaol6jii^T r --^X F y -A£ y Z 

[0 10 0] X. *$»HlcJ:*itf. ii«f-?Xb»J 
-AS:©? bf^xrj-^c. aRcDKHflRf*— *XF 
y— AS-rn— K-rSfeftOfi-T*— y— Ate*** 

t^i^fn- F««**n^tt«gijfc«^-rs« 
[o i o i] *^jccfcntf, »B»f-*xh'j 

'J-A^f3- HtSfcftOSf-^X F y— AfcfcUS 
I FOM777i:, ±SBt^X*<D10*5BS?U Sl£ 

u^x^fc»^6n^3-Fit«*fe^^m-rs f 



WBH¥ 9-9 3 5 7 7 

[0 l 0 2] X, *SSBHh:J;ntf. Bi«f-?xhU 

-A^^■r^s!I®^T r 3-F^M^c3^v^T. jfiaoia 
Hf&r^x f y-A^^n^nfisutc^^^sa^tB 

fg#S#fcO>'X-rA7*3— cO^XfAfn- 

yof3ti#afcif * £ nrc^ommrn'r- * x f y - 
y y-xTaa^KHS^-^x f y-A*y T;i/*-r 

AlCff£T*#£o 

[0 10 3] X. *HMBKJ:tifcr, WyHf-JtS 
traSScoKilBtffe-r-^X F AS^ft^tiflBMfcK'*. 

*x f y-Ass^sfcftoaaao-r^— f«*r* 

£ X F y — A4kW^> F-r— *«ltMftt<:Ntt LTH 
^ffl^fSIt* V FWy 7 r&tfy-^ y F-r^-^fc* 
««MPEGf3-^i«l/fci:kk:<J;D, 

a-k^i7u v-xTiia©»M®f- £ x f y - a 
£y 7;1/^^ajc^t^§o 

[01] *SI80H»»J:SMP E Ga-K-)i7 

[0 2] 0 1 tcifMP E G a- K>)x7fn-m 
tf. MPEG rn- K^Xf AOiMSt / □ 7 ^ 

So 

[03] ±fBIWfcJglffilC&*tt£MP EGA-K^x7f 
n— ^2 SOv'XfAfn-^l OtCfgtj-^n/c^y -y 
h^777Xf-^Xl/^X^ 1 0 AOrtSPU^X^iB 

[0 4] iMzntmmicmfz, ^x-tat^-^i o 

[05] ±IS*«*«fcl»»S. RAM2 2±t»n 
/cXhU-Av^b^tK^^A- (DRV) ErfrJflS 
~?Z>&brctb(DT^—i¥T7V'r— z/a >T©Xb y— A 
^;U^yp^it®aoSJ®¥liI^^7o-^^-Fo 

[06] ±ffi^fit0Kffi£fi£«-*, RAM2 2±lCi^n 
fcXhU-AT;I/fyi/^K7^^ (DRV) iCcfcD 

CH7] ±IB*«0R»k:»»«. RAM2 2±tI^n 
/cXhU-Av;l/^l/^K7^^ (DRV) COXF 

y-AiaEWf-?si« (da) (DM^/fstSo 

[0 8] ±!KSflBB!Rk:»tf** xFy-A-T;l/^7 p lx 
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(10) 



KM 3 ? 9-9 3 5 7 7 



17 

P — ^-V — ho 

[09] ^fAXhU-LOlfi (a) /<y*-r 
-#<D«iS (b) *St0 o 

[Hi o] i/x-r^^N^^o»3a^"rao 

[011] /tyy hr— 9 (OW&^T^irmo 

1 0-^XfAf3-^ 1 0 A— /V5r* 
f-^XU^X^ 10B-S9l/^^ 11-0, 1 

1- 1, 11-2, 1 l-3-/^7h^777> 1 2-0, 1 

2- 1, 12-2, 1 2-3- S TC^^y^, 13-2-r* 



70 



7£ 

f3-^ 1 4-0, 1 4-1, 1 4-2, 1 4-3-U3-K 

1 5-f3-H«;^y77, 16-*- 
7^^777, 17-^f^*f3-^ 18-S 
TC (SOVT\k*-fi>*Py*) — ;K 20-C 

PU, 2 1-MD5i*3yhU-7, 2 2 — RAM, 2 
3-SCS M^»7x-X, 2 4-CDF7^7, 
2 5-MPEGA-F>)x7fn-^ 2 6-*- tV 
*tt«ffi (AMP). 2 7-XtT— 2 8-a^3V 
(VGA) „ 2 DRV-XMJ — 

Av^U^f K7-T^, DA-Xb«J-AlSE?>J 



[01] 



[05] 



1 00 



10ft 



4jj 



101 



3 



B 



ST.cas>*o 



STC*$>*1 



l»-2f , — 




STC^*^3 



.1 B 



STC 



^1 



h 12-2 
^2-3 



:1 3 



FIFO 



5^-KflHRI 



FIFO 



-KW82 



FIFO 



FIFO 



J 5 



^103 



106! 



N(251 

i 
i 
i 
I 



109 



i 4 1 05 





^104 









1 07 



2 00 




0 



END 



D 



\ 7 7 J 




[03] 





X h U — A 1 E> 








0 


x h y — A I DO 


Wf**- K 0 


PTS*?** hO 


PTStDAttO 


1 


X hU-A 1 D 1 


flf**- K 1 


PTS*7* a- h 1 




z 


XMJ-A 1 D2 


»f**- KZ 


PTSt7fe» 1* 2 


P T StDfflB2 


3 


X h »J-A 1 D 3 


tttt^r- K 3 




PTStDfli3 



I0A 
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(11) RMSPF9-9 3 5 7 



[02] 




4 1 \ 




1 00 



:2 3 



SCS I <>?-7x-X 



1 1 0 



£ — » 



MPEGf3-y 



to I 



109' 



* X 



'ul 05 



:2 9 



VGA 









^ — 9 



28 



;2 4 



CD K5*T^ 



4I 0 7 


AMP 











[0 4] 



[06] 



31 16 V 1 a 0 



(a} 



B * FIFO empty 



C • FIFO lull 



^- K«»U'i>*9CHe: .7KI/X: 0x04) 

3. 'I 2 8 



B - * k y— a i d 



fi© I D *x y c US : M£**ffl ,7Ki/A:DtD5) 



A 1 fi« 1 oi 



2 


a 








< II3 


8 




O 


(c) 




0 .| 




C 


B 


* 1 




A 




1 D Q 




C ■ * 


h 'J— J- 1 D 2 






B 


' x ► y— a 1 d 1 




D ' * 




-a 1 0 5 






1 D S 






: 0x06) 




3t 








f ll4 


e 




0 


(d) 


1 




B 


A 



300 




Y06 



^3 0 1 


No 






3 0 2^ 






I ^TAT3-^g>IDgOSg| 



>3 0 6 



lDfflttU^A9(I1s: B82»*ffl , 7 : Dx07> 



31 



4 IS 



8 



it) 



A 1 c 0 - 5 > 
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(12) 



ftmW* 9-9 3 5 7 7 



[0 7] 



[08] 





7r^* 


X h V -A I D 


ttfUr- K 


0 




X h U-A f D 0 




1 




X h U -A | D 1 




2 








3 




X h U-A 1 D 3 





-ATfl-^ru^t (SM> 



/ 

DA 



[09] 



(a) 



) 



$4 0 0 



1-0 



;4 0 I 



RJI#^I OF I FO erpty 




Syntax 


No. of bits 


Itiamcfiic 


iso11U2 streak ) ( 
do { 

packC ) 

} shilc(nextbits( )rack_start_code) 
iso 111T2 end code 

\ 


32 


bslbf 


Cb) 


Syntax 


Ho. of bite 


Mnemonic 



padc< ) { 

pack start code OX000001BA 
'0015' 

Byetea_clock_roforenco [31.30] 
■arfcorjbit 

8ysten_e I oek_ reference [29.. 15] 
rartor_bit 

By9tee_cfock_ reference [14.. 0] 
urfcar'bft 
■arfcerjblt 
nux_rate 
aa rka r_b i t 

If(nextblts( >=systeii heade r_s t a rt_code ) 
systenheader? ) 

*hile(nextblts( )»packet start code_preflx) 
pacKetC ) 



32 


bslbf 


4 


bslbf 


3 


bslbf 


1 


bslbf 


15 


bslbf 


1 


bslbf 


15 


bslbf 


1 


bslbf 


1 


bslbf 


22 


ulnsbf 


1 


bslbf 



[0 1 0] 



Syntax 


lb. of bits 


Kncscnlc 


systm header ( ) ( 






syst«J»ader_»tart_cocJa OX000001B3 32 


bslbf 


heads f_l ongth 


16 


JtBSbf 


nrks/~blt 


1 


bslbf 


ratstound 


22 


ulasbf 


saricerjblt 


1 


bslbf 


audio bound 


6 


uiubf 


flJCCd'flttfl 


1 


bslbf 


CSPSJIaa 


1 


bslbf 


systes_audic_lock_f lag 


1 


bslbf 


evstM_v i dBo_l ock_f lag 


1 


bslbf 


I marker bit 


1 


bslbf 


vldeojbund 


5 




reserTod byte 


8 


bslbf 


snMe(nextbltt< )=' V ( 






ctrsan Id 
11* " 


8 




2 


bslbf 


S TO_buffer_bouid_scale 


1 


bslbf 


S TO buffer size bond 
} ' 

> 


13 


Uin^bf 
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1 



(13) 



WfKPF 9-9 3 5 7 7 



[0 11] 



Syntax 



Ko.of bits Mnenonlc 



packet ( > < 

pocket _sta r t _eoda_pref ix OXOOOOOI 

streai_id 

packet _ length 

if (stress td!=prlvato stroan 2) < 
«hlle(nextbita( >=^1111 TtlD 

stuffing byte 
if(nextblts( )= 01) { 
'01' 

S T D buffer scale 
S 7 D buffer'slzo 

} 

if(ncxtbits( )«-'0010') { 
'DOIO* 

pre&arrtat lont lma_staip[32. . 30] 
oarkcr_bit 

presantat loii.t I Be_stai9C29. . 1 SI 
■arkerblt 

presentation tine stamp[14. .0] 
narkerjbit 



> 



»lw if(nextfaits( )— '0011*) i 
'0011' 

preserrtatlon_tlmB_stfiap[32. . 303 
■arkerblt 

presentation tine atnp[29L. 153 
aarker_bit 

P resent a 1 1 on_t I ne_stanp [ U. . 0] 
■arker bit 

•ooor" 

deccd inc_t i me_stanp[32. . 30] 
aarkerJiTt 

decodina_tiBa_ttaBpC29.. 153 
■arker bit 

decodlna_tlme_stanpCl4..0] 
■arker bit 

I 

else 



'0000 1111* 
} 

for(i=0;i<H;i+*) { 
pack»t <bta byto 

> " 



24 
B 

16 



8 

2 
1 

13 



4 

3 
1 

15 
1 

15 
1 



4 

3 
1 

15 
1 

15 
1 
4 
3 

1 

15 
1 

15 
1 



8 



8 



bslbf 

ulnsbf 

uiosbf 



bslbf 

bslbf 
bslbf 
uiasbf 



bslbf 
bslbf 
bslbf 
bslbf 
bslbf 
bslbf 
bslbf 



bslbf 
bslbf 
bslbf 
bslbf 
bslbf 
bslbf 
bslbf 
bslbf 
bslbf 
bslbf 
bslbf 
bslbf 
bslbf 
bslbf 



bslbf 



bslbf 
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